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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an RAKE synthesis signal reception circuit 
with excellent accuracy regardless of a small circuit scale. 

SOLUTION: Inverse spread outputs of I and Q components corresponding to plural 
paths are given to a terminal 1 from a complex matched filter (not shown). A 
tentative discrimination section 1 0 tentatively discriminates a reception signal of a 
1 st path and provides an output of a phase signal &phiv;. The phase signal &phiv; is 
fed to phase correction circuits 21-24 provided corresponding to paths 1-4 
respectively and the phase correction circuits 21-24 apply fade correction for a 
received signal of a corresponding path based on the phase signal &phiv;. The 
reception signal of each path subject to fading correction is matched for timing in 
delay circuits 61-64, and given to an adder 65, where RAKE synthesis is 
conducted. A RAKE synthesis output RKout is given to a delay detection circuit or 
a synchronization detection circuit. 
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WERAKE^lHlB3&»fe<OUi^«-»«raIjg«jfti-S3i 

En 5 ^ k-fZ> SffiR 1 IB«0« 

[»*S3] WERAKE^Ma»k<Dffl*«*S: 
raffl*»i"5ra»«»lHl»^#i-5r.a:*#«i:-r5m 

en ** i B«^^-^a«^eo 

[0 0 0 1] 
[0 0 0 2] 

[tt*Oft«] 5S¥, lE^&tfc (D S : Direct Sequenc 

fi»«n«riioTg««fc:S«U ^n^i^t-uy 
McflDltSJxfcv^fci&ic. ^fc^S^/u^*^— ^ 

ffi»iI«*^l-*5V^li, U~ * (RAKE) gft^ 

<5 r k # pffg fc ft 5 e 
[0 0 0 3] C(Oj:3Ji^^ h9A*»M*aw- 



olc. D S-CDMAM«S'*^Atf«36SiX"0^ 0 
£0>iK6Sih/r^3D S - CDMAii«S/*■7 t .MC*5tt 
5i*^i7 ^ — * 0:7 ^--.Afgj&tT)— 1 0 CQ (a) IC 

1 0<0^-T n y hv'y^D y^il OCQtf^ 

PI. P 2 • • - Pnh Uli/y^ny^ I l % 
I 2 • • • I nt365Sf2l-EW*ix*:*riti:$ix-CV^ 

5e #/<-fnyh->y#^D5f^Pl % P2 X • • • 

*1t«^os/^ I 1 > I 2 • • • I nlc« s -tix^jxgf 

[0004] afE^i^v^n. jajwwicff A^Hfciu 
fin**** u «*3eL^7*-^^^**fi»a»c 

RAKE*«Lt, ttett«->^3de/uoSAA-»oRHH 
<7>ffi?&asj3>r3t — ve$>5 w k LT7 

[0005] (b) ti. JiJ6LfcRAKES« 

Tx ^f7yft7 1 »^*5V^S«$iXfc^-<^ h7A 

ix^ix*Jf*7 6*3i:tJ5 7 7j c «»*ix5. 7 4litB 
/^&g:tf>ff-s§- (c o s (u t) ^Mt^^Tfo^ 

7 MbW 7 5«r^UTBufE^jrSi7 7^A*$tt-5o mi 
B»«C»7 6^i3V^TB9E»IBS7 3 ft»e>4>*IHHttft 
*fctWB»*«7 4^fe©»«a*3fts*»**t. o— /< 
^7>f;^7 8^lTI^M* (I«iM 0-<— 
^K***ffl*SiXS. ^^c. BUE***7 7^*5V^ 
buEt>E§§ 7 3 36>feO + M«jft«#ki«BffitB->7 Ms] 
^7 5coa3;ft (s inoit) ds*l|t$ix, '<*-7 4 
79^ LTiE3S«» (Q«») <D^-*s<ls Ym 

[0 0 0 6] I fiS;5>k Qj«»o^<— -x^^ K«»tt, « 
fI-7 7f-K7>r^ 8 OldA^^ix. ^ix^ix, PN 
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*8*§jEIFIS8 6 fc^ft-eftAjfc^ftSo 
[0 0 0 7] me9K«lttDK8 2lc«{V^ wi&mgc 

8 3 11 fflE«jg««IslB8 2^fcw5B3Sttifta*3&^ 

*@«jE&|5 8 6 tC/±i^^tt5o 
[0 0 0 8] ff^W</U:|$m£B8 

ft#(oi^/u##m$*u ^/u^^5g«»8 stem* 

ttTM$ix5o CO^u^^31«lHl»8 SOW* 
li#:*9*f lEfiS 8 6 tcA^ £it£o 
[0 0 0 9] BulEttte^E^J 8 6 ML. 8ME«S<0'<;* 1- 

E**S^7f K7^^ 8 O^^^I^-t9^*5J:tKii: 

#S3J:t/BaiB^/u^^a«IelK8 5^m;ftlc^^ 

^*££*rbTV^ 0 «flB**S^^^K7^/^8 0 

[0010] ftulEHI 1 0 (O ( a ) LTtfcl^ Lfc J: 5 

[0 0 11] 4*5, C^tt»«jE*Df31«:tT5fc#»w, it 



[0 0 1 2] CCOJ: fJlBffitSffiiE^ 8 6 \Z& 

^TfitflffiiE * 4xfc#y>'^ (D&m R A K E ^fflj 
8 7IC0tjfS£*U llRAKE^«8 7Ui:i3^T*-Y * 

>r*&ttx&&£frx-T--*mj£m& 8 8 i-m^ £ 

*x5o ^LT, lOr- ^4U£ISK8 8 JdSS^T-r — * 

[0 0 13] w<73 J: 3 S-CDMAilil^^: 
lC*5^Tte. flffti/V^n 7 ^ (Ofitl:# Lt R A 

&[E]&8 2l£*5V>TH OgfSft-g-lCoV^T 
[0 0 14] — ;£\ ilLAN^t^)^^ h^Afefcffcii 

mz&\,^xn. — v^<*©»««*03 

[0 0 1 5] 

D S — C DMAiljf C/^-r A^^V^TIi. —^><D/<^<D 
S(»ff««raiaitttt[BlK8 2fcJ;9»fi8Mftu buIE^ 
^~^I^J^lH]S§8 3td*5V^T. hW/K/K^S 

*5rt-5RAKE-frfigttJ*Ji«0tt* $ «<, -o^ttl^ 
[0 0 16] ^/c. 7l/-A(^li^J6^|ct), _B£ 

[0 0 17] $blCffitB«jES:fT5®-&(C % JbiSLfc^ 
lE»2<Dffitt*jE»»»cJ:ixtf H @B»«tt/jNS<i-5 
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[0 0 18] £t>\C&tc. _hi£L*:DS-CDMAiifg 
-ivy V is>-#si'ZmMft\cWA-fZ>^k&&Wbt£ 

[ooi 9] *zx^ ®&mm&<h£<. a* 

^t5-i:^@^^LtV>5o DS-CDM 
A il m > * 7- A I c *5 5 7 ^ — ^ KM £ *t ^ cfc < & -t 

[0 0 2 0] 

$ y ^ 5: ^t3itT^^t 2) R A K E t ^ buIS 
[0 0 2 1] £*is iuffi#ffi*i*jE^iktt, SS^O 

[0 0 2 2] 9 % 

[0 0 2 3] $ b *^<£>*-^ h 7 A*£tt««S' 



[0 0 2 4] 

bnscifcw:ft<. eioft^ti^i^Tti, 01 
ti. ^-^so- h*\z&m£h,tz^tej&ftbw:&&ft<Dj& 

[0 0 2 5] jtuSB Lfc «fc 5 X««*rMH*«>M&* 
4o) ©x<*|c*h*ft»Jt:-*-3SHMI 

»4#iW/^ ('<*#4) lc*tj6i-5g««-§-«r r 4 

[0 0 2 6] 1 0 l^Sfffll#r b 

2 ltttx<^# 1 ©fift«*r,lc#i- Sffiffi*^ 
j&Mrfeix** l ^ttffiffllE^. 2 2 ttx<^ # 2 cog: ft 
W-g- r 2 lC*fi-£B 2 ^ffitBttjE^Ss 2 3 # 3 

©S{&«-ST 3 ^*ti-5JB3<Offiffi«jE^*. 2 4ll/< 
X # 4 COgft^-^- r 4 icM-T5^4 ^ffi»«jE^T*> 
5o ^«bJCl. 6 0liRAKEMSPtifeD, 6 1-6 4 
te*ft^iXMte t tt:teffilE^&2 1~2 4©HiAk:»Lt 

$1 ~tt4 0ilX^A6 1-6 4^6©B*tr*aU 

a* 2 m^ji- 6 ^off ire fc 5 . 

[0 0 2 7] »K4Mttffi*!jE^ja 2 1 - 2 4 tt. VN-fix 
tl^— $*VC*3?U C^gllctt. miESBl^ffl 
««tjE^A2 10rt«fB«dcS:ft*U-C^LTV^. 3 1 
14* jE^^ h/uff»»"Cfe?>. lttCe«l£ffl Od^feHB 
* * tt5fi:fflft# ^ fc B*^<^ A*fB# r , t A* bit 
jE<<? h/UMjSrfftbi-So 4H1^*!I-Cfe9, 
/^©5HM*r ,«rH5SEffi]E-<^ h^fHf»3 l (c*3 

as i (D&ftmiE*&) (Dm&£vi>'h£<-rz^b& 

[0 0 2 8] 5 lttffi««jElElB"C*>»J. IHtrat 
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i>**> Hit) £ in Z S BE'<* Og{tfE# r , tc*f LTfirffiffi 

»2-l4 0ffiffiiiE^2 2-2 4fcLfc. ^tt 
4*5j:T/at@ffiIElH]SS5 2-5 4^I^«^ia:JtbixTV> 



- fib*"***** - ja^Jt**«« 



[0 0 2 9] SJEA^iB^ld^AASixSSfSW-g-^ 

[0 0 3 0] «-'<*<Dgfgfg-^ r ,- r 4 li, 

(1) - (4) fc:J;0«£jh,S. 

[Si] 

(1) 



(2) 
(3) 
(4) 



fd^^li, fifg (i = l, 2 P 3, 4) 
* ICS* sffi*B«»rcfc 9 . f d, tt-fc eBfi«ja$K 

[0 0 3 1] fflrJ6<DJ: USEiSW 7*— *lc**U»« 



i o nmm^mm^-<D ? -h<D/<* # i fcswsi-sgfgw 

(I^<7>Sff{i-g*r 1I *5j:l^Q^;^g<ffi-^ 
r 10 ) JcWLTfi^J^SrffPo -(DfiWfttt, &G?5S 
(5) *5«fct** (6) tC»<5V^TtT*>ix6o 
[»2] 



= 0 i/ < 0 , S, - 1 */ r u a0 



i/ 



(5) 
(6) 



[0 0 3 2] Bl 3 li, iul2te^J^lR5 1 0 lc*5tf 

36. -TfttofelWH^— ^ (s iSq ) 

fchTSgflMM- r t (Omn&» r „*J J: Wt2»*» r IQ 
(DIEs AiaEDT. NuEifc (5) jSXXfiA (6) 

*^©»Wr# s 0\ r n ^-fe?o*fcliiEO 

r 1Q *s*<Z>i: #liESt^-t*/^«SEH«-^ s 
Q =" 0" , r IQ ^-fefo^^lijE<Otttts Q =" 1" -e 

[0 0 3 3] fftESff « * r ,<OtttBd s 0 — 

tt/2T£>9, g««*r,Offitt}&SEI3^feft5iBl 
*KlCife6i:#^ii, (s iSq ) = (1 1) Tfe5i:L 

JcfeSirttt, (s,s Q ) = (10) 4 = 3* 

y4T$>6^te*U^i-5o 4 »flrflr*r,Offi|i 
#H3fc;|8ttaJB3*P8U:fc*fc#l±, (s jSq ) = 
(00) % 3 7E/4T?fc5 tfi*l*i-5. ^ibJ- 

(s,s Q ) = (01) x <*=-7t/4"C 



[0 0 3 4] mrE<S*JS«i o^^^jtje^^ 

(=a + Aa) its B*t5J:5(^ 
ttfBttjE^fc 2 1-24 fcflW&Stt. #ffitt«iE^© 2 
l-2 4lC*5V>t\ -ttt-eK*H6i"<5^^# 1 -# 4 0 
gf£4f # r j— r t<D$Lm%JE&ftt>*lZ> 0 ZLZT*nt>iv 

it) X&>Z> 0 ft*5. 4-iB:fBll|jE¥ft 2 l — 24ld*5V>T 

*B«IE3M£2 1 iCo^Tft^LXIfe^-r^w^ 
[0 0 3 5] H*i"5J:5l^ ffi«»E*«2 Hi. S 

(^<^ # i ) <D$tinm-% r , t m&mwfe ^ 

3 K a»S««*r,*«»E*jE^<^ h^tfffffll 1 

^Nl, *5«tUt, suE«aE-<^ h/Hfl«B3 1 
<^MjE-<^ h^M I (cS^v>-C, miE^^eiJ 4 1 ^feffl 

[0 0 3 6] mlE«]E-<^ h/ufHI»5 3 1 IC^TIi, 
^co^: (7) »*-**©»Mr*. ri fc 

[«3] 
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H-rt* -foe 



(i = 1,2,3,4) 



J2L 



[oo3 7] «v*-t\ SuiBteffiffijEiHitt 5 i leaser. 



i-1 . M 



4 coffiUMiE^© 2 4 frhhtfr^tlffilEZtLt^mm 
[0 0 3 8] ^et@^iE^^2 1-2 4*>e>©«jtfB*jE 

VN-C-&j££ix. &<595fc (8) "C^ix*. RAKE^ 
aj^RKout^q#^>tt5o 
[§4] 



i-1 



(8) 



[0 0 3 9] r<^5£ (8) M^i-J: 5t-> RAKEnfiE 

D = RKout'jj - 1) RKoiu(f) = D f + JD Q 



[0 04 0] w<£>«fc 5l:ltf biliRAKE^ 

(9) ^TF-tmti&ftblnZ. 1-#fc>*>. (j 

-1) ^y,f;Ug(ORAKEM^ (RKout(j-l) ) t 
j vy#;H(ORAKE^M (RKout(j)) ££S5E 
SHftLfctttfjDtt* &£>5£ (9) 9^£it£o 
[f&5] 



(9) 



[0 0 4 1 ] rottlAD36^liaJfBKS6»Ao^x.T 

& y> % ^ j ->>^/u^it^ta a (j) SB ( j - l ) > 

[0 0 4 2] *^^<Dfg-i-SmS»«r^iSU^:EI 

1 0 S-CDMAil^V^-M-i^fil V,tzMfe<Ol& 

I^I»l«rttmi-6iS5E««fiiatt8 2 (H10 (b) ) aft 

t>v\c^ ^m^it^mmm^um u rakem 

ffl* w i: l£ J: 9 7 u-*BJW«tti<0»« 

[0 0 4 3] 04 tt, ^^IHS^ffilJlisrtSRAKE 

4»C*5V>T. 2 OttmB«jE»-C*>0. ^^StB«iEf& 

2 0 ft Ictt. bSISEI 1 tc^ L 

IE^2 1 -2 4 £*bl-, HM+lC 

»j»-CH*^fi*JSffll 0. #f@ffiiEgfl2 0*5j;tfR 
AKE^M6 0 tefulE® 1 1-^ Lfc*«9i<a{I#3: 



[0 0 4 4] gsabfcBIl 0 (b) ©*frfcB«»C mi 
W&$mr?V ss f-Y'7 8 0**bte1g»O/«*tC*t/S 

«1 0H. ^/U^*51«»8 5 35^^m^»cS<5V>T 

^i-^gfg^#^oV>THU^Ufcffi*J^€:fTl/\ fits 

tis ^n^n^i-2>fiZ:^BffiiE^^:2 1 ~ 2 4 ^CiDV^ 

£MBRAKE-frj««fR6 Oid^V^T^^ ^ l/SZ-tfrltX 
MltZfl. Wti&l*ti£ 5^RAKE*rita*RKout3ftSffl 

[0 04 5] iufSRAKE^ffi^lRKoutli. 

[oo46] c^m»nttfi@tt i o o \zn. mu&mm 
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«#^H#««#fr*>Jx5 0 4*3, w03ra»3«jfiElKi 
OOli. ml^LfcgllO (b) SffitB«jESB8 
6. RAKEMK8 7*3J:^x-^^JSIh3K8 8IcJ: 
9«**ixrv^. -Tfti^fe. mjlEIUloo (b) luM 

[0 0 4 7] ro|tiS^«JcJ:Jxtf, W3fiUfc«*ft 
m&&Mi-Z1frfrlZtt^ RAKE*«UAS:ftfflLr 

[0 0 4 8] ftjc, *SH0ff«SftSa«r1Hr%L*:B 

1 0©D S-CDMAilfti^^^AJCjg^ LfciftOjWS 
<0«ttfcoV*TB5&#JSLTRK-r*. 4*5, ^^BI 
K*5^T, ttCBl. HiO*JJ;t;0 4tH-©«*B 

R-©*#&f+LTRiR<0fi«*iBttSC £ fc 

t5 0 5 {ZTjkistz^M^m^^^xn. buibr 

ake*jS:»6 0©ttJ*3ft«ig»MjMftBKi 1 o*3«fctfg 

2 0*5J:U«RAKE^ai:A^$ii5i: 5lc4$*vc 

[0 0 4 9] ^Lt, fitnBRAKE-frjS;W6 0^a*« 
#l4WE»fii*ttEI*8 2lcAA**t. llM6<DJ:5lc:7 

t©ttJA*IIIEB»(MilElBH l 0lcEpjto£;ft,6 o * 

•ft. ijBRAKE*«»6 o<Dmxnm&mm&&jm& 

1 1 0JdA*Slxl^»H*«iSff*>ti5 o 4*3. C<0|^JW 
4$&[e]B&1 1 0JCA*$ix5RAKE*filcajA»i. 

lbs r0mjnttttBBi 1 ott, mrtz&LfcHli 0 (b) 

^Jt5ffiffi*l3E»8 6&£Tfif—*Wl£mit8 8 
trBBt £*LTV>5 e «3*UfcJ:5fc % iitJBE#:tS*§iE£i5 

*r&£*lTV>* 0 »oT, HtlE«tffi*tjE« 8 6 \Z£ 9. 

itjiaRAKE^SB6 0 36»e>m**ns»«w^u^ 

^^ttTV>5fifB^^r^iELT^bT r -^flJ^8 8 

[0 0 5 0] Z<D£?\Z, LZ<Dm5\Z7rrtmm<Dj&miZ 
£tilt, l!»BB4lc*LfcjB(S©WBJ:9 tiD^ftv^ 

*46. 

[0 0 5 1 ] Mnod 6U:teoJM©»Blco 
v>TIfe^-r6o W3SLfca (9) ^Sixrv^6J:5 



W«aCWfcH»«8B (DBPSK (Differential BPS 
K) fo^^liDQPSK (Differential QPSK) 0 <fc 

[0 0 5 2] B6tt\ C^)jtlfi<?!)JB«IC*5rtSiS««IK 

9 1 ttimSHbtt*fttt 9 0*»6UJA* 

nsflWMenw*© 1 9 2 

tt«riB*»»-^fc»9 0 36*feUA$Jxssiiii»#Yk$n 

ffilEp^&ffcglJ 9 1 , 9'2lctt»W-»*W*6i-SPN«F# 

[0 0 5 3] 9 4tttt&KSWHk 9 5tt w /2M 
9 6^«tt^9 7Ji^gL§i, 9 8ttH&fE^»^9 6*3 

<fctf 9 7<aai^£;&n3l1-5aog^fr?K cftibKJ: 
liMEa«»9i, 9 2©MA*HS««H-S 0 4 
*3. BffiEtiMftSHili: IT, DBPSKS^Ml 
SMBlgtt»#flstt 9 0*><b I ft+^O* 

[OO54]07tt, £0*llWW«K:*5tt6RAKE 

T. buEBIO. B l *JJ:1«B4 tW— o«*if»»cWt 

4, fiwswi o*5±im«»jEa2 oicmAsns. 

8 5lw£rJ^)-r5o ^/<^Wa8 5l4, mFK«#U 
^u«ttJ»8 4©fflA<o5 *>, ^^COiSV^^M^.^ 

[0055] Btj|Bte«^aJ 1 on. mr^Lfcct 
E**S^ y f K7 8 0 ©fflA© 3 fe, %$l<Ds< 

StSB^LT, DBPSK*5t^S^$^TV^S®^0{5 

* # 1 <agftfi#<0 I f&ft r uJftSjE*'*:!!* 

tt, «KWflr*s I = " l w tiKWjeL, r^fiOi 
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(5) \c£*)fam7E-tZ>o 

[o o 5 6] wi&mmjEm ot^n. ^<ox 

[0 0 5 7] mBffijEU2 0frb&*)£tlZ4iLnffilE£ 
nfcttj^lis ftjfE RAKE 6 O^^V^T^-T ^ V 
?&'£-t>'$X£r$L£tl, wittt (8) T/TtRAKE^ 
^ffi^lRKout^ai^l £it£o C<DRAKE^£b^RKout 
tti§3^i£lH]S§8 9 S£33£l£i£[H]&8 9 3> 

miia^C (9) ^-r^^ffl^D^ttl^^ixSo 
0^LftV^I3:<O[H]ggt-:fc5\^T, w?)3I3£&2£ffi2JD<7? 

itr^hr o" a> n i w a>as*y3£i**u mi®#fT*>*i 

So 

[0 0 5 8] mllStW^P^UT, */4^7h 

d q p s Kjj^tmm £ ;h/ci^^Ko^Tta^i- 

£ 0 09 11. ji / 4 v/ 7 h D Q P S K rj^^^iffl ^ 

[0 0 5 9] ^<a0lc^i-J; pfcu ^<oWr&\zn. o, 

f@4ijE £ Kfc#/^<Dgf§{i#£fiufBR A K E ^f&gfl 6 
0S&8 9 IC^V^^^J^m^RKout^rg^^S- i: 
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